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Dear Mr. Caton:

• "PCS Action Seminar"
• "Membership Roster"
• May 27, 1994 Letter ofPCS Action to William F. Caton
• "PCS Action's Position on Reconsideration ofDocket No. 90-314"
• "A Vision Of The Future"
• "White Paper On PCS Spectrum Issues"

Pursuant to Section 1.1206 of the Commission's rules, this letter is to advise you
that in my capacity as counsel to PCS Action, Inc., a coalition ofcompanies to promote
the deployment ofPCS services, I met yesterday with Commissioner Susan Ness, as well
as Mr. Greg Vogt and Ms. Rozalind Allen, of Commissioner's Ness' staff. Also at the
meeting were Mr. JeffRosenblatt of Comsearch, Inc., Mr. E.Y. Snowden ofAmerican
Personal Communications, Mr. Mark Roberts ofAlex Brown & Sons, and Mr. Mark
O'Connor of Piper & Marbury. At the meeting, we discussed PCS Action's position with
respect to the Commission's reconsideration of its Second Report and Order in GEN
Docket No. 90-314, as reflected in PCS Action'S previous filings in that proceeding. In
addition, we handed out the following written materials, attached hereto:

We also discussed the recent PCS band plan of Motorola, focussing on PCS Action's
position on cellular eligibility, spectrum parity between PCS and cellular spectrum, i&., ~. /
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that 25 MHz of cellular spectrum is worth 40 to 65 MHz ofPCS spectrum,and the
problems associated with a post-auction divestiture rule for in-region cellular eligibility.
Lastly, we discussed financing designated entity licensees and other designated entity
participation in PCS, including the possibility ofcreating opportunities for designated
entities by holding back either a preference or set-aside license until after other licenses in
the region have been auctioned.

In accordance with the Commission's rules, I hereby submit one original and one
copy of this letter.

Enclosures
cc: Commissioner Susan Ness

Mr. Greg Vogt
Ms. Rozalind Allen
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pes ACTION Seminar
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1.
Allocation of 30 MHz per pes licentIC is essential to permit

the indUSU'Y to realize the vision of peS that consumers demand
Ronald L. PI,ss,r, PCS Action

E.1. Snowden, American Personal Communications

II.
Microwave incwnbency is a reality that would delay peS

for years if allocations .. less than 30 MHz.
JeffRos,nblan, Dirlctor ofpes

Coms,arch, Inc.

Ill.
Markets will not fund the pes iDduIttY unless it is struetuICd

to be viable from the outset.
Mark A. Rob,rts, Com",.".;cations R,s,arch Analyst

Alex Brown & Sons
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Sea;" provider MceMn:

• American Personal Communications!
The Washington Post Company

• Associated PCN Company

• Cox Enterprises, Inc.

• Crown Media

• MCI Telecommunications Corporation

• Omnipoint Corporation

• Times Mirror Cable Television, Inc.

• Time Wam« Telecommunications

• Motorola Inc.

• Northern Telecom

• QUALCOMM, Inc.

Ronald L. Plesscr
Emilio Cividanes
Piper &: MarburY
1200 19th Street, N.W.
Washington, D.C. 20036
202/861-3969
Counsel to PCS AcnON, INC.
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William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, N.W., Room 202
Washington. D.C. 20554

Re: Ex Parte Presentation
PCS Licensing Plan
GEN Pocket No. 90-314

Dear Mr. Caton:

Throughout the proceedings on the reconsideration of the Commission's l!CS
Second Report aM Order, PeS Action has asserted that the allocation of spectrum for
new PCS services must be accomplished in a way that enables l'Ipid rollout and new
entrant viability, which will engender effective COIIIpetition to existing wireless and
wireline providers. Over the course of the put several weeks, lDIDy licensiq plllll have
been proposed and debated. PeS A~tionsubmits this letter to UDCIencore that whatever
plan is finally adopted, the Commission must fwther clarify and develop policies to
ensure that the plan does not block the emerpnce ofnew competitive entIlDtI in PeS or
create a tremendous level ofuncertainty in PeS. In pll'ticular, the Commiaion's rules
must affirmatively prevent in-region cellular operators from impeding competition from
new pes operators.

Some of the ptOpOIals would jive the in-rqion cellular iDdusuy a sipificant
competitive adVllltlp. It hal been proposed that they be given the opportuaity to obtain
10 MHz licenses in the lower bands, which is of obvious and immediate benefit.
Moreover, we understand that others are proposilll that cellular be given an overall
wireless spectrum allocation aggregation cap of40 MHz rather than 3S MHz as provided
in the pes SCCOQd '99" and Order. As discuued below, this would permit cellular to
effectively block independent pes operators from aggregating 40 MHz licenses when
required or appropriate for effective competition in certain regions of the country.
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The Commission must ensure that the promise of PCS as an independent
competitor to the current in-region cellular duopolies is preserved. The Commission's
final allocation plan needs to be accompanied with briaht-line standards. as discussed
below, and a policy dedicated to keepina in-region cellular interests from destroying
meaningful PCS competition. These must include: (i) continuation of the FCC's current
five percent attribution rule; (ii) a prohibition on all other relationships between in-region
cellular and PCS other than a carrier-user relationship; (iii) a prohibition on
disaggregation ofPCS licenses, particularly the 30 MHz licenses; and (iv) a cap of35
MHz per region for in-region cellular companies.

Five P,..... A'." sf- S...... M 's! hsd
The Commission should continue to lIdhere to the cellular eligibility rules

advanced in the pes Scgpt Report MJ4 0gMr. In pllticular, it is important to confine
in-region cellular plrticipetion. In addition. the five percent attribution rule must
continue to apply to in-reaion cellular compuies. A more lenient attribution standard
would simply lead to in-resion control tbrouah conJOl1ia For example, with a 20 percent
attribution rule, five cellular companies with 20 percent could own and operate a de facto
nationwide license across each ofthe five reaions. AJtbouab one member ofPeS Action
has in the past advocated a 20 percent attribution standard, it wu proposed only as a
substitute to the 10 MHz set-aside at 2.1 GHz, ill order to allow non-domiDlDt cellular
companies limited lower bind participation in PeS. It wu ccrtIiDly never intended. to
pennit cellular to gain additio1fDl PCS spectrum DOl' U • mans for cellular to outbid a
designated entity under the IUise of 19.9 percent ownership. The five percent rule must
be maintained, particularly if in-region cellular finns are elisible to participate in licenses
in the lower bands.

Limit 1M Bel (nd.....2m .... I'S? Cdb
'., 'wi res IJesss.

The Commissioa should also take into ICCOUDt the ability to evade the cellular
elisibility proscription through non-equity rell80111hips. For example, the cellular
operator could control the activities of an otherwise independent PeS licensee through
fmancina agreements. Similarly, the current rules would pennit in-resion cellular to
build, operate, and JnMIIC supposedly lIUDJe-.ed" PeS licenses. Therefore, the
eligibility restrictions should be clarified to prohibit all relationships between in-region
cellular and PCS other than carrier-user relatiODlhips. Such a restriction would in no way
prevent cellular or other financing or management agreements, so long as the in-region
cellular operator is not involved.
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Prohibit D'nIO........

The licenses provided by the FCC should not be subject to disaggregation. In
particular, in-region cellular companies must be prevented from using PCS spectrum
from any PCS license other than a single 10 MHz license. PCS Action advocates flexible
use through joint ventures of PCS spectrum amonl new entrants in order to achieve
speedy and more viable competition in the wireless market. I But, breaking up an
independent PCS licensee in order to give more spectrum to the cellular duopolist makes
the market less competitive, not more competitive.

The qument apinst disaggregation would also apply to the plan that Motorola
proposed two days ago. which would allocate three 30 MHz and three 10 MHz licenses in
the lower part of the emerging technologies bands. Such a plan, for example. coupled
with a 40 MHz aureaation cap for in-reaion cellular. would be particularly eareaious if
the Commission were to pennit disagreption of 1S MHz of Illy of the 30 MHz licenses.
Not only would this pennit the cellular operator to lain an Idditional 1S MHz of
spectrum, it would effectively break up a 30 MHz license that could have been used to
provide viable competition to the cellular operator.

Moreover. even partitioning a 10 MHz liceaue to permit the ceUular iDcumbent to
aggregate IS MHz also·would fortify cellular's duopoly. It is equally daDprous beea..
it allows an in-region cellular operator to take away the ability of other competitors to
create 40 MHz licenleS. which PCS Action hal always believed is necessary in
microwave COl1lested areas. This is particularly the case since cellular bas no technical or
operational need to have a 15 MHz rather than a 10 MHz license.

Under the propoted Motorola plan. the 10 MHz licenses could be an atll.."tive
"plum" in the biddiDI between independent 30 MHz PeS operators and the in-reIion
cellular operators. The _Iity to eli....... this "plum" would allow the ceU.
industry another tool to prevent the creation ofcompetitive PeS licenses, flC*Dtiaily
blocking a new entrant's ability to provide service. This post-auction option would have
significant disruptive effects on legitimate auction strategies and may reduce auction
revenues.

I PeS Action has proposed permittinl /0.., baIttJ licensees seekiDI to agrepte to 40 MHz to
lease or otherwise obtain portions of spectnun from otIwr lower band licensees. Under the Commission's
current plan, in-relion cellular operators would be elilible only for upper bind spectrUm -- flol for lower
band licenses.
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Capla-B", C+ler .t 35 MHz.

Underlying the concept of disaggregation is to enable cellular as well as new
entrants to obtain 40 MHz of spectrum. This is not parity. Forty MHz for in-region
cellular (25 MHz of clear spectrum in the 800 MHz band and an additional 15 MHz of
PCS spectrum) is not equivalent to 40 MHz of encumbered PeS spectrum proposed for
new entrants. Parity in the wireless market certainly does not demand that cellular
receive an additional 5 MHz. since cellular already enjoys numerous advantages over
pes entrants.

First. the 25 MHz ofclear spectrum allows cellular far more capacity than the 30
or 40 MHz of PeS spectrum congested with microwave incumbents. Independent
spectrum engineers have proven that 2S MHz of cl... spectrum at 800 MHz is the
equivalent of 50 MHz ofclear spectrum at 1800 MHz. The eIlOrmous cost and time for
microwave relocation is itselfa significant adVllltlle for cellular.

Second. the auction prices to be paid by DeW PeS eatrants for the spectrum are a
competitive cost advantage for cellular. since many paid nothing for the 2S MHz ofclear
spectrum obtained under the Commission's wireline set-aside policy or through lotteries.

Third. independent PeS operators. before they construet the first antenna, will be
forced into competition with cellul~ operators with an existinl wireless inftutructure
and customer base. Further, in-region cellular operaton that have a true interest in
participating in PeS are fully able to do so outside ofthe region they now dominate.
Therefore. whatever tnaIIIpIIleIlt, marketina, or technical expertise that cellular may
bring to PCS can be exercised using 40 MHz outside oftheir cellular regions.

Last, unlike PeS entrants that may need to agrepte spectnDn in order to operate
around microwave incumbents, cellular has no technical or operational need for 1S MHz
rather than 10 MHz of PeS spectrum as stated above.

••••••••••••••••••••••••
pcs Action is committed to a licensina scheme that reduces uncertainty and

positions PCS for rapid and viable entrance into the wireless market. However, under
any pes licensing plan, especially one that would pennit cellular eligibility in the lower
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bands. competition in the wirel..s market will be realized only if the Commission
enforces a policy that proteets new entrants in the PCS spectrUm with strong preventive

rules.

Ronald L. Plesser
Counsel to pes Action. Inc.

RLP/pq
Enclosure
cc: Honorable Reed Hundt

Honorable James QueUo
Honorable AndreW Barrett
Honorable R.acheUe Chong
Honorable Susan Ness
Mr. Ralph Haller
Mr. Thomas Stanley
Mr.DonGips
Mr. Robert pepper
Mr. Michael Katz
Mr. Gerald Vaupan
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pes AetjI.'. Position on Rccoui*raUo. of Docket NQ, 90-314

pes Action urges the Commission to retain the key elements of its PCS Second Report
and Order. including the designation of two 30 MHz licenses in Major Trading Areas ("MTAs").
The allocation of adequate spectrum to independent PCS licensees is crucial to providing
effective competition to existing wireless and wireline providers.

The Commission. as it has done, must establish a PCS licensing scheme that is workable
from the outset. The practicality and market viability of the Commission's licensing scheme
cannot depend on a slow and inefficient aftermarket of gradual aggregation.

The amount of spectrum allocated to each pes license block will critically affect both the
timing of PCS deployment and the viability of PCS as an industry. Without adequate spectrwn,
delays in clearing spectrum would keep PCS from being launched until the end of the decade.
By then, PCS could find itself chasing a market that existing service providers will have
consolidated within existing monopolies and duopolies. The window ofcompetitive opportunity
would close. and the loser would be the American public with less competition, fewer jobs, and a
small vision of pes.

Recognizing this. NTIA recornrilended allocation of 30 MHz blocks, and the Commission
has decided to issue two 30 MHz PCS licenses in MTA service areas. This will create greater
certainty that an economically viable system will be created.

Frequency parity with incwnbent wireless telecommunications providers also is essential
if new PCS entrants are to provide effective competition. In-region cellular interests are entering
the PCS era with 25 MHz of spectnun clear of microwave incwnbents and will have the ability
to bid for an additional 10 MHz of PCS spectrum in their cellular l1W'kets. Under the
Commission plan, this will Jive cellular incwnbents a total of 35 MHz. Independent PeS
licensees would have just 30 MHz of spectrum encwnbered by existing users, which is the
minimum amount of spectrum needed to establish frequency parity.

To provide all potential licensees with 20 MHz of spectrum would result in the in-region
cellular incumbents having a total of 45 MHz of spectnml. Independent licensees would be left
with only 20 MHz. This disparity would jeopardize the rollout of PCS and crush the potential
for new competition.



pes must be licensed in blocks of 30 MHz or greater for the following reasons:

• Core markets are effectively blocked by ~xisting microwave users (two \vay. 10
MHz each way). making service t1ltally defective in allocations of less than 30
MHz until all relocations have been accomplished.

• Incumbents have an absolute right to stay for three years (live years in the case of
public safety, which constitutes 20 to 25 percent of all incumbents). Relocations
will be time-consuming and difficult: tive relocations per year per pes licensee is
the maximum that can be expected.

• Therefore. rolling out a competitive PCS service. even with an extremely
aggressive relocation process. will require at least 30 MHz. The FCC has
estimated that $5 billion annually would be saved by consumers if cellular had
effective competition.

• PCS also will never have the capacity to compete with local exchange carriers
unless it has at least 30 MHz per licensee. Mercury One-2-0ne. which is
attempting local loop competition in London. is at capacity in residential areas
with 30 MHz of~ spectrum after only months of operation just because of the
capacity needed for residential voice traffic.

• Equipment manufacturers support the need for licenses of at least 30 MHz.

• A licensing scheme predicated on the aapelation of 20 MHz splinters would
delay and obstruct the creation of a viable independent PCS industry. It also
would significantly reduce PCS auction revenues to the federal government. The
FCC has an obligation to issue viable licenses in the first instance.

The FCC's allocation plan in the Second Report and Order has the dual virtue of
competition and 0 f workability at the outset. It results not in the begi1J1Jing ofdeployable PeS
systems, which must be completed through accumulation of "building blocks," but rather in
readily deployable and competitive PCS systems. It should be maintained.

- 2 -
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September 8, 1993

A YIIIOil or ,. NtIMI

The FCC fac.s a choice in the creation of new perlonal
communications lervice. (·PCS·). This is a choice of vilions.
Will PCS fulfill the vision of new wirele•• networks a. an
integral part of the new national infra.tructure or will it be
a little frolting on the cake of ezisting mobile voice
lervices?

The m.-ber. of PCS Action -- telec~ication.
equipment manufacturer., entrepreneur., multi--.dia co.,anie.,
an intere.change carrier and a cellular service provider -
believe the choice is clear:

AD ......lye ,i,iAO AC ICI .ill bee, eery. tbe public
iot.rut tel liM 4YDMIc 7sa's AI 'nriclD
t.leeQlpic.tiiAD' iA t," al', CMt;MQ It; I lAW M't;
bY preyi.i.. biqb-gpllitr IIlitll wirel.,.
cOW8NoicltiAA' to a .... marklt ('0 8411too '"ricID'
within the n.xt ten yaar,'.

The need. of American telec~nicatio.. in the 21.t
century are be.t served by a Pel iaduatr7 c•••bl. of providin9
not only wirell.' and portabll voice co aa1e.t10na but
increa.ingly sophisticated .(tbou9h .till ineat...ive eaoulh for
a ma•• market) data and video tran..i ••ion .ervic•• a...11.

This e.p.naive vision requir•• a sr.t.. of
high-capacity, wide-area wir.le.a networka: • 'Y't;.. of 40 III
licen••• in larg. lic'D" .r••••

Such • .y.t.. would introducI vi90rou. ca.pet1tion
into the wirlle•• telec~nicatio....rket, ••vin9 tbe
con.~r billion. of dollar. aDd lacoura,iftg tb••erviee
innovation. tbat will keep thl United Statl. in tbe forefront
of this burgeonin9 9lobal indu.try.

"ake ftO .iatake: thO.1 wbo .ar tber abarl thia
vislon, but then 4.aDd limitld band width aad ..n7 a.ll
licen••• , are either being short-sighted or di.ingenuou••

This ha. beln the position of the Cellular
Telecommunications Indu.try Association (-CTIA-). They have



two goals: one is to obtain additional spectrUJI for themselves
and the second i' to li.it the creation of wirele•• services
that will comp.te witb them in a meanin,fu1 way. Nine cellular
compani•• control 90 percent of today's cellular subscribers in
the united State, in lar,. regional area. with license
allocation. of 25 MHz of el.ar spectrum.

It is not surprising, th.refore, that the eTIA not
only wants its ~r. to g.t a total of 45 MHz but is
promoting that the ae. competitor. ha.e only 20 MH. of
cluttered spectrua broken down into 734 MIA. and RIA. and that
th.re be so many of the.e fractionalized 1ic.n.e. in .ach
mark.t that none will be well financed. The con.i,tent the..
throughout their recently submitted ·whit.'p.per.- is to limit
and fractionali•• tbe _r,ence of co..-titor. to th•••
service.. In our vi.., th.ir stat_nts have contained many
misstatements and .sa".rationl.

Th. pre-i.e of new t.chnologi.. ha. beea r.alized b7
so.. in our soci.ty, but not b7 all. Cellular ser.ice. are
used by approai.ately 12 million ~ric.... The co.t of
cellular .er.ice. r...in. out.ide of tbe ,ra.p of mo.t
American. today ..ea a. cellular pro.id•• the proai•• of
digital communication. tomorrow.

Th. vi.ion of PCS .hared b7 PCI Action ..-ber.
includes small, low-power tel.phon•• and data device. that can
b. shared by million. of individual. in a ..rket with little
capacity limitation. They will, tber.fore, be a.al1ab1. to the
ma.s market at ma•• market pric... Tbi...aa. '0 to 70 .i11ion
PCS customer.. Cellular pric•• , too, will c~ down a. a
result of competition.

This vision includ•• aakiDi routi.. tbe ability to
p.rform any cOmBUnication. ta.k at tbe ti.. a" place of 0..••
choo.ing. It inc1ud•• , for ••..,1., a portable~....r with
voice and vid.o built in. A per.on in an office, in a car, in
a train, in a hou•• , or on a boat could, tbroutb tbe u•• of a
portable devic., call up a fa.orite ....' ...r, ...a.ine, or ae
form of data ••rvice. The infonaation wc;,ulcl be curr_t a. of
the time of the u••, not a. of wh.n the n...p.per ..nt to
pr••••

The choicea faced by tbe Co_i••ion .ntai1 riau. On
the one hand, the ri.k i. that the e-i••ion ..y gr.nt .-or.
spectrwa to PCI pro.,id.r. than they _y ulti..t.ly D.... we
beli.ve that tbi. will not be th. ca•• and ha.e cl.-oa.trated
that .ven after .icrowave conte.tioa i. ea.ed, 40 MR. will be
nece.sary to enable PCS both to pro.,ide n.. data and i.a,in,
services and to compete with the local loop.
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On the otb.r hand, the risk of granting too little
spectrum is that PCI will be stopped before it can even start.
Too little .pectru. will mean too little inve.tment, too much
interf.r.nce witb ..i.ting microwave ua.rs, too little channel
capacity to .cco..odate a maaa mark.t, and too little band
width to make po••ible the wirele.a data and video transmission
service. that are part of the PCS promise. Again the choice is
clear.

The amount of sp.ctrum allocated to PCS will
critically affect the tiaiDI of Pel 4eployment, which in turn
will 4.t.rain. th. Vi.'iiity of PCS a. an indu.try. Delaya in
cl.arin9 .pectr~ due to a limited .pectrua allocation will
k••p PCS froll 1.uachiD9 until the .ntS of ttle CSec.4e. By th.n,
PCS may find it.e1f cha.in9 a mark.t that the curr.nt c.llular
duopo1i.t. will hay. captured. Th. 10••1' h.re would be th.
AmeriCln public with 1••• cOllp.tition, fewer n.. job., IDd •
smlll vi.ion of PCI. Th. choice is cl.ar: to er.at. PCI I. I
bi9 vi.ion.

rorty MHI Per Lieep.e

Of all the i ••u.s ficin, tbe co.ais.ion a. it
authori.e. per.onl1 ca..unieltion...r.ie•• , the ~.t crucial
are the .i•• of the apectrull Il1ocation to be authori.ed for
PCS 1ic.n•••• and the size of th. market .r••••

Th. allOunt of spectrum PCS 1ic.n•••• "ill be perJaitte4
to utili•• "ill d.t.rJaine the n~r of ~ricaft. "bo can be
s.rved by PCI and the co.t of that ..nice, tlae ..... "itb
whicb PCI will be deployed, the voioe ..ality JCI will be able
to attain, whether bi,bly d....... Pel data tra..-i••io. "ill
be f.a.ib1e, and whether PCB will be a viable ca.petitor to
c.11u1ar te1eplloDY aDd, u1ti.ate1y, the local eacb.Dle -- in
short, whether PCI will .ucceed or fli1.

The 1I.~r. of PCI Action bali••e .troDlly tbat .n
alloc.tion of 40 .. per PCI lie i. n......ry. All
allocation of 40 .. per licen i. not uc•••i •• or
eatra.agant; it i••i..ly tile allocation tb.t tbe .cienc.
underlyin, .cl d....... ..• ..,. of tM _jor _aufacturer. tbat
will .alln allll _i14 PCI -.ui,..nt a,r.. tbat a 40 ••
a••ila.ent per Ii...... i. i.,.rative to pe~t Pel to be
inapl_nted tuickly and efficlentl,. i. the UIlite4 Itat•• ,
particularly li.e. the Co.-ia.ion l

• "'rgint Tecbnol097
deci.ion. grandfat~ering incumbent pu~lic .afety .icrow••e
sy.t.... Thi. allocation i. consi.teat witb the vi.ion
~ric.n con.u.er. hold for PCI, a. well a. witb PCI
as.i9nments by our international c~titor., wbicb ar. moving
ahead to implement PCS this ye.r with allocationa of clear

3



spectrum that are effectively larger than any option being
considered by the CONaission.

CTIA ha. ta~ particular aia at this issue, and has
sought to attack the foundation of the 40 MHz argument and has
asserted that 20 MR. i. sufficient. They in particular accuse
PCS Action of manipulating a study done by COMIIARCH. They
base their attack on .ubs.quent .tudies co-.l.ted by COMSIARCH
for Sell Atlantic and GTE. Attached to this paper is a
detailed refutation of CTIA's attack of th. April COMSIAaCH
study. Th••tudie. ar. totally coasistent and indicat. that 20
MHz lic.n••s would si,.ificantly delay the introduction of PCS
s.rvice.. Moreover, the studi.s indicate that PCI will b.
implemented more rapidly and effectiv.ly with 40 MHz lic.n••••

Again, it i. not surpri.ing that ettA i ••eeking 20
MHz for each lie..... That will r••ult in 45 ... for the. if
they obtain licen.e. and, for everyone el.e, 20 MR. of
cluttered .pectr~ that will never be totally clear giv.n the
pre.ence of public ••rvice u••r ••

Siz8 of Lic.... Are, ,peS -whet of Lic•••.• Illued

The .ize of the lic.n•• ar.. aDd the Il~r of
licen.e. a•• igned in .ach lic.ns. area are additional importaat
i ••ue.. Lic.n.e. should be a••lgeed Oft the be.i. of larg.
area.; IISAs, RSA., an4 STA. are far too ...11. It woula be
counterproductive to build a national infra.tructure fra- ..ft7
small lic.n.e ar.a. that are .l.,ly traded in a private auction
after the public auction ha. tak.n plac••

Thi. wa. tb. cas. with c.llular w~r. 734 lice....
w.r. l.sued. Kin. cOllPani•• DOW co.trol _r. tlla. 90 ,.cceat
of tOday's cellular .ub.criber. in tbe ualted .tat... Tbl.
consolidation wa. done in po.t-lic.... actul.ltlo... Tbe ....
thing might happen in PCS if too~ ...11 ll0eD8.. ar.
awarded. But, •••• if PCI ca. OV.Ccc.e oblltacl.....r faced
by c.llular -- tbat i., con.oliaatl.. whil. c.-petiag iast
entrenched wirel••• provider. aIr.'" in place -- thl tbod
of achieving larg. .ervice area. is terrib17 iaeff1cie.t aad
r.sult. in speculator. pocketing .~ lo.t forever to th.
federal trea.ut7.

Pel c•• .-ccee4 only if it i. abl. to reall•• the
econe-ie. of .eal. tbat have prove. nee••••r.r 1. the eal.t1n,
wirele•• industr1e.. As the anaual reports of .arious c.llular
provider. show, wider area syat... cost l.s. to operate. The
key to operating economies i. a large .ervice ar.a.

Moreover, today'. con.~r espects wirel•••••rvices
to be completely mobile. Consumer 4..an4 ha. led cellular
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evolution to wid.r geotraphic cov.rag. with incr.asing movement
tow.rd the d.v.lo....t of ••amle.. n.tionwid. roa.ing
cap.biliti... Majo~ ,~ovid.rs of wir.l•••••rvice. recognize
that the g.ographic .cope of th.ir s.rvic. must keep pace with
consumer .spectation.. ror esampl., in disclosing last month
the n.tion's fifth l.rge.t merg.r ever, ATiT and McCaw
announced their goal of n.tionwid. wireless service.

Thus, l.rg. geographic area. for PCS ar. competitively
essential. PCS caDDOt provide the effective price and ••rvice
comp.tition to .zi.tin, mobile s.rvic. provid.rs if PCS i.
marginalized in s.all, ineffective licen.ing .r••••

MOr.ov.r, .ach PCS mark.t should be ••rved by two, or
at mo.t thre., Pel lic.n..... PCI will be lau.ched in • m.rket
alr••dy domin.ted by wirelin. and c.llul.r t.lepboae ••rvic•••
Salk.nisin, PCS by i ••uin, too m.ar lic.n.e. would keep anr PCS
lic.n.e. from ca-peting .ffectiv.ly. Too"ar lice.... would
con.ign our new indu.try to the ..rgin. of the ..rket,lace.
Th. v.ry fir.t p.,e of CTIA'. fourth IO-c.lled ·wbite p.,,~.

illu.tr.te. the ..r,in.lis.tion that would occur .nd tbe ..ak
comp.tition to ••tr.ached service provid.r. th.t would r••u1t
from too many PCI lic.n••••

The i ••uanc. of too manr PCI 1Ic••••• will al.o .low
••rvice to the public. A. the nu.ber of Pel ,rovider. growa,
unit co.ts to the provid.rs ri••, or ••rvic. qualitr decli...,
or both. AI. con••quenc., lie•••••• will coaclud. that tbeir
pot.nti.l off.ring i. not • viable bu.i.....ad will .ithe~

withdraw from the ••rk.t or ••ek to coaao11date effo~t. witb
oth.r lic.n..... Th. net .ffect i. to d.1ar e.tr,r aad .e~vice
to the public.

PCI LiC.... Ili,ibl1itr

The ra,id a.,lo,.ent of ~ tecbaolOli.. •.. tbe
d.velopment of .... telec~alcatio.. inf~a.t~tu~. ace
critic.l natio.a1 toal.. PCI i. a. i...rta.t .1 t 01 -.tb
goal. an4 could ... .i,.ificantly to the 1...1 of co tltioa
in l •••-th.n-fully-e....titiv. t.lec..-unicatloaa ••rvlee.
market., tber.-r ~Ilttin, tbe public. In pecticulac, .ca
could ,rovid. LIC--.ui.alent wirel... local loot ••rvice. aDd
.ervice. competltiv. with the .ervic•• curr.ntly provi... br
cellul.r. Tb••ncour.gement of co.,.tition i. a 10ng-.taDding
Commi••ion go.l.

Simply .tated, .zi.tin, cellular ••rvice provider. do
not h.ve any incentive to fully d..elo, .ervic•• tbat will
compete with the .ervice. they .lr"" ,rovide. Pel Action
believe. that the co..i.sion .hould ado,t rule. prohibiting
potential PCS competitors from b.ing eligible to hold a PCS
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lic.n•• in the mark.t. wh.r. they provide and dominate
comp.ting s.rvic•••

PCS Action beli•••• that the FCC mu.t take st.pI to
ensure that Pel 1. a ca.p.titlv. servic. providing div.rsity in
wirel••• communication.. B.cau•• co.,.tition is nullified when
an entity is pitted a.ain.t its.lf, PCS Action beli.ves that
cellular incumbents and th.ir affiliat.s .hould be fr•• to
apply for PCS lic.n••• anywhere in the country eac.pt in their
home r.gion. A c.llular incumbent or it. affiliate should be
able to apply for a PCS lic.ns. QA1z if the applicant .erve.
le.. than 20 perc.nt of the population to be .erved by the PCS
licen.e.

PeS Action's position on c.llular .ligibility echoes
the recommendation. of key fed.ral ateeei•• , whicb unifo~ly
favor prohibitinl cellular co.,anie. fra. bidding on PCI
licen.e. covering their own .ervice ar.a.:

.ational T.lecommunication. and Information
A4JIlinistration:

·[W). reco...D4 that t~ co.ai••ioft pro80t.
ca.petition a80ftg Pel a" cellul.r provider. b7
initially prohibitiDg the ac~i.ition of PCI
licen.e. by c.llular provider. in tbeir own
••rvic. area. •••• [T)be co..ia.ion .bould
revi.. this li.itatioa, in litht of .u~etUeDt
.arket 4ev.lo,..nta, tbr.- year. after initially
a••igfting PCS lic.n•••• ·~

u.S. Department of Ju.tice:

• [Tl be FCC Ihou14 not at till. tl_ ..alit aJa7
fir. to control botll a cellul.r .... PCI ll0eB8e
in the ._ g••r ....lc ar... ftat re.trictioD,
whicb .bou14 be r__MId In a definite ti_
period (L.L., four ,.ara), _ bell..., .Il1o.14
."ly equally to bot' wir.line aDd non-wi telin.
c.llular llc.n.....·~

1/ C~.Dt. of tbe .ational T.lecc..uaication. and
Info~tion Aeainiatration at 21, POe 018 Dtt. 10. 90-314 • ET
Dkt. 10. 92-100 (~v. 9, 1992).

1/ Oomments of the U.S. De,art...t of Ju.tice at 29-30, FCC
GEM Dkt. Ro. 90-314 • ET Dkt. 10. 92-100 (WOY. 9, 1992).
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V V.I. _I'al Accounti.. Office, -Telec~.icatio.. :
Concern. About ca...tition in the cellul.r Tel.pboae lervice
Indu.try· at 42 (GAO/ICBD-92-220 July 1992).

The vi.ioa of a new cc.petiti.e voice aad data aetwork
require. the allocation of 40 •• of .teetr_ for lar.,. UI'_t
.r.... The pri..ry oppo.ition to this ,ropo.al ha. been fl'O
v.riou. entrenchedin~nt....king to protect th....lv••
from effective competition.

The public int.re.t b.re dict.t•• the cr.ation of
rule. that will fo.t.r the vi.ion of PCI a•• lar,••cale voic.
Ind data ••rvic••••il.bl. to • U •• Mrket. '!'bet••at be 40
MHz licen.e. in 1.rge ••rvic. ar••• to r••li.e this vi.ion.

.. '
Cooc;lu,ioD

U.S. Gener.l Accounting Office:

-In alloc.ting thespectrua .nd gr.nting license.
for the new person.l c~nication••ervices, the
rec .bould consider e.t.bli.hing • policy that
gi.e. first preference to firm. th.t are not
current cellular telephone service providers in a
given .arket are•... . -11

The benefit. th.t could be brought to PCS by
esperienced cellular .ervice provider., moreover, would not be
lo.t by .doptioa of this propo.al. A cellul.r lic.ns.. and its
.ffiliate. barred fr~ becoaint a Pel lie..... in on. m.rket
would be eligible in oth.r market. vb.r. it did not have In
overwhelming pre.ence. An out-of-retioD cellular lic.na..
would have I greatly di.inished incentive aad o,portuaity to
conduct its PCI operation. in an .nti-ce-petiti•• maDDer, and
therefore, should not be b.rred froa p.rticipation under .11
circuMtlnc•••
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Of all the i ••u.. facing the C~i••ion a. it authori.e.
person.l co.-unication. service. (·PCS·), the mo.t crucial i.
the si•• of the .pectrum .llocation to be authorized for PCS
lic.n..... The _Uftt of Ipectr.- flCl lie..... will be
permitted to utili•• will det.rmine the n~r of American. who
c.n be ••rved b7 PCI, the lpeed wit~ whicb PCS will be
deployed, the voic. quality PCI will be able to attain, wbether
highly d..anded PCS d.t. tran••i ••ion will be fea.ib1e, and
wheth.r PCS will be • vi.b1e co...titor to cel1u1.r telephony
and, ultim.t.1y, the local ezch.nge -- in .hort, whether PCS
will succeed or fail.

The membera of PCS Action -- telecommunication. equipment
manufacturer., entrepreneur., multi-media ca-p.nie., .n
inter.zch.nve c.rrier .nd a cellul.r .ervice provider -
believe strongly that an .11ocation of 40 ... per PCS licen...
is nec••••ry. Tho•• who .dvocat. 1....r allocation••r...r.ly
attempting to pr.vent PCS from r.achinv it. full potential in
the marketplac., or fundament.lly .i.under.tand th. nature of
PCS and the con.traints facin9 it. i.,l...ntation in ••bared
spectrum enviroa.ent. An allocation of 40 ... p.r licen... i.
not escessive or ••tr.v.,ant; it i. li.,ly th. allocation that
the science under1yinv PCS d...Dd.. Th••ajor .anufactur.r.
that will d••ign aDd build PCI ...i,..nt -- inclu4in9 MOtorola,
North.rn Telecom, a.eipoint and Qu'lc~ -- agr•• tbat a 40 MRz
assi,Dment per liceaa.. i. imperative to ,.~it PCS to be
impl...nte4 in the United Stat•• , particularly ,i.en th.
Co.-i.sion'. "'rlin9 T.chno109Y deci.ions grandfatb.rin9
incumbent microwa•••y.t.... Thi. allocation is con.i.tent
with the vi.ion ~rican consumer. hold for PeS, a. w.ll a.
with PeS as.iga.ent. by our int.rnationa1 competitor., which
are moving ,he,d to implement PeS this y••r with allocations
that are effectively larger th.n any option being considered by
the Commission.



1.
Tbe ~rican Vi.ion for Pel

The deci.ion••urrounding the impl...ntation of PCS need
not be made in a vacuua. The PCS indu.try ha. undertaken some
200 PCS technical and .arketing esperi-.nts and ha. conducted a
si9nificant amount of r••••rch into tbe cbar.cteristic.
American con.umers will dem.nd of PCI. E.ch study establish.s
conclusively that ~ric.n con.umer. will .-br.ce a PCS that is
fully fe.tured .nd would r.j.ct .ny vision of PCS th.t d.livers
les••1/ Americ.n con._r. d.-ad hi,b-..ality voic••nd data
service., high c.pacity, high-speed handoff, and wide-area
co••rag. -- PCS with a capital .p-. Iywt... off.ring only
s••ll s.r.ice ar.l. becau•• of limited spectrum would be
rejected out-of-hlnd by the Americln con._r.

Studi.. .-phl.i.. the importanc. for PCI of brold
cov.rlg., high .oic. qullity, full fUDCt10••litr, and data
applic.tion••~ Affor4.bilitr and Ice...lbilitr boo.t. u.ag_
of PCS ••r.ic•• ,lI and the .ucc•••ful introduction of PCI will
mean an acceleration in the penetrltion of all wirel•••
services.!/

Int.rnational ....ri.nc. with tbe actual i.,lementation of
PCS corroborat•• the r••ult. of ~rican PCI ....ri..nt.r.. In
the United Kingdom, for e.ampl., four CT-2 lic.n•••••r. i ••ued
in 1989 and only on. CT-2 1ic.n... now .ur.i.... CT-2
licensees could pro.id. only ser.ic•• with li.ited coYera,.,
mobil i ty, and funet ional i ty., Licen......r. unable to pro.id.
the full-fledged wir.l•••••rvic•• Briti.h con.umers, like
American consumers, d..and.

These finding. have led t.lec~nicatioD.CO.,an1••
de.eloping PCS s.rvic.. to plan tbe deplo,...t of affordable
services that will enable individuals to cam.unicat.

1/ iaa pcS Trial leeyltl: A Jl1ece&.E lyE.., 1 (1111) (·user.
chafe at coverage r••triction. aDd broed co.,ra,. ia tbe to,
priority for trial participant. • • • u.,r. want c.llular-like
service -- includiDl two-way callin, and th. ability to hand
off -- pric'd lower than cellular-).

1/ aaa, L..SI.L, 14. at 1 fa 4; D.loitt•• Touch., ll.IaX
Perspective. on tbe Future of Wirele" CmPP'DicatiOD' (1992).

1/ IAA,~, American Personal C~nication., SeveDth
Progress Report, FCC File No. 2056-EX-ML-91 (April 28, 1992).

if SAA,~, Oeloitte , Touche, supra, at 6.
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indep.ndent of location, access method, and information format,
with a maximum of u••r call management control.

MUlti-f.atur. PCI services are projected to be available
to individual. at any location, wh.th.r at home or office, or
in transit or in public. PCS service. will evolve from secure,
high-quality voic. aDd test tran••i ••ion with national roaming,
to flsed and mobile IIDI data, tel...try, broadband data,
advanced intelligent n.twork .ervic•• , and multimedia. They
will facilitat. t~ freedoa, .ecurity, efficiency, and control
that re.ult from .pecialized per.onal and bu.ine•• mobility.

PCS will m.rk th. forefront of universal per.on.1
teleco.-unications ••r?ice. in which any co.-unic.tion an
individual need. -- wh.ther in high-quality voic., wideband
data, or multimedia -- i. available from any point.

II.
Tbe ...liti.. r.CiD. Pel I ..l ....t.tloD

PCS will be authorized in a band that nov i. populated by
so.. 10,000 private operational fiz" .icrow.v. u••r.. Th•••
incumbents include, in the main, utiliti•• , public .af.ty
lic.n•••• , gov.rnmental entitie., a" tbe railro.d and
p.troleum industries. Tbese intere.t. ba•• fougbt vigorou.ly
and effectively before Congress and tb. Commis.ion for the
right to remain in the 2 GRz band, protection from
interference, and compensation for relocating .icrowave links.
Even assuming full cooperation by both .icrowave and PCS
licensees, however, the relocation proce•• will .pan a number
of years.

The Commis.ion ha. decided to grandfatber public .afety
and certain oth.r lic.n.... per.....tly and to r-.uire a
-tran.ition p.riod- of three year. before a.y other micrqwav.
incumbent can be r.1ocated froa the band involuntarily.J/
After the espiration of th. -transition period,- in~atl can
be relocated involuatarily but only with the PC. lie.....
paying .11 the ........ of relocation (e.ti..t" .t between
$135,000 aDd '250,000 per patb). lefore the espir.tioa of th.
"transition period,- a PCS licen... can r.locate an i~nt
only br per.u.dinl it to reloc.t. voluntarily -- that iI, br
paying it wbatev.r the mark.t will bear in nchan,e for it
vac.ting frequencies needed for PCS. Iven involuntary
reloc.tion is to be h.ndled on a c•••-by-c.se b••is, and is
likely to be a l.ngthy proce•• at be.t.

~I a.. Procedur•• Adopted for ...,.ing T1cbDAloaY Acee.. to
2 GRz Spectrum, FCC ET Dkt. Mo. 92-9 (.... R.lea•• July 15, 1993).
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Th. pr•••nc. of incumbents that .ith.r will remain
permanentlY in the 2 OKa band or that cannot be relocated for a
period of y.ar. rai••• two k.y is.ue.. First, how much
spectrum is required to p.rmit PCS lic.n.... to inlugurate PCS,
during the -trln.ition period- and beyond? Second, whit would
a regime und.r which in.ufficient spectrum allocations force
malsive relocation. imply for the consumer co.t and timing of a
nationwide roll-out for PCS?

A.

Tbe .... to ....c. lpecta.. Every .pac:trwa-a.ailability
study that has been performed ha. foulld conelu.iy.ly that PCS
sp.ctrum Illocltion. of 20 MHa, or .... 30 ... , would be
insufficient for i..l ...ntation of PCB in ..jor ..rkat.. Th.
need for a .uffici••t .-ount of .pect~ to pe~t PCI to be
implemented in a .hared enviroa.eat i ••i.,ly a .cientific fact
of life PCS lic.n.... Ind the Co..i ••ion ~.t fac••

Early .tudi•• found, quite correctly, tbat tb.r. i. a
substantial amount of unu.ed spectru. i. tbe 140 MR. of tb.
1.85-1.99 GRa band tbat is available for PCI.AI Wb.n tb.
spectrum available in this total of 140 MR. i. diyided into
discrete spectrum blocks, howev.r, a" aicrowav. protection
criteria now being crafted ar. a"lied, atcrowa•• coal••tion
can become a true ob.tacle to PCI d••lo~nt. If tb. available
spectrum is sliced too small, there will be .ignificant
geographic area. where no spectrua i. a.ailable for PCS -- ••en
in markets that are critical for effective PCI roll-out.

Sharing technologies have been deyeloped to pe~it PCS
licensees to put unused spectrum to work brinling PCB to tb.

:~.ri:-t:e--;~i::t1!=!)==t:1::;.::'-I::re:-U-I;"
1850-1"0 IBI .... "tweeD ..' ...., O· .ieati ... Ifcytaee 'Pd
Priv.ta ORarltiANl 'i." -ccnn- buiM (<JeD. Docllet
90-314, July 1"1) (the ·PAIT aeport-); ... AlIa .atioaal
Teleco-.unicatioaa aDd Info~tio. ~niltration, Spectrwa
Usage Mea.ur...nt. in Potential PCI Fr.....cy ••Dda, p. 14'
(Wa.hington, D.C.: Dep't of Co...rce, .rIA ••p. Ro. 91-2",
1991) (-the bu.ielt .ite. in all cities .howl .1' of tb. band
unus.d-). Tb. FAIT ••port, in particular, found tbat at lea.t
50 MHz in the 140 MR. band is available for implementation of
PCS by ·working around· microwav. u.ers in the 11 top U.S.
markets. Reports by AT&T Bell Laboratories, P.rTel, Inc.,
Digital Spread Spectrum Technologies, and Pacific Tel••is also
have supported these conclusions.
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American public. For any sharing technology effectively to
.work around- incU8Gent users, however, there must be at le.st
some spectrum availabl•• Just a. one cannot drive a.ca~ around
an ob.tacle if the obetacle block. the entire road, 1t 1S
physically impo••ibl. for a PeS lie.n... to share with
microwav. if all its spectrum is blocked by microwave
incumbents.

Und.r a 20 MH. allocation, for ••..,le, one microwave
licens.e could block PCI from beia, i.,l...nted in a large
portion of the g80frapillc areaco••red ~ a PCI lic.n•••ZI
Microwave lie.n.... typically utili•• two 10 MR. chann.l. -- a
total of 20 MR. -- that will corr..poad to Pel allocation••
(Wh.n the u•• of IF filt.r. on aicrowe•• ree.i••r. i. tak.n
into account, moreo••r, so-e micr..a.. veer. ca. require
interfer.nc. protection for baDdwi4tba of betwe.n 11 aDd 21 MR.
per chann.l.) Nicro-a•• protection criteria, in th.ir curr.nt
ver.ion., r.quire co..id.ratioa of .,.t witbin 250 .i1e. in
.very direction. 0.. aicrowav. iacu t, then, caa .t,.i. the
implementation of PC. for the e.tire ••rYice ar.a of a PC.
licen••e if .pectrua block. are oa17 20 or 30 ... wid••
S.cause there are 10,000 micro.a.e lie......, at lea.t
one-quarter of which will be pe~neat17 ,ran4fath.red, aad
b.cause th••• lie...... are .pre" t'roaebout the Uaited
States, a 20 MHz allocatio. for PCI etUat•• to .ero .p.ctr~

available for PeS in .ignificant portio.. of the country. Th.
PCS industry would n.ver develop und.r the•• con.traint., and
federal auction r.venues for PCS licenses would be minimal.

Studies e.a.inin9 PCS impl...ntation in .pecific market.
confirm this r••ult. In one stutr, "'rican "r.o.al
Communication. analyzed each microwa.e patb in .acb of the
largest 11 Unit.d Stat•• cities for ••cb of tb. C~i••ion·.
spectrum allocation propo.al. -- 40 ... per lic....., 30 MRs
per licens•• , and 20 MRs p.r lie...... The .tudy found tb.t
allocations of 20 MRa and eve. 30 MRs would yi.ld too little

11 _ COM••rcla, M'lni. of tlw 2. WI« 31 WI« • '1 _
pes Block AllopaaiOC·, filed witb Mel ,.leeoHlunicatio•• Corp.,
Co...nt. (oe•• Doc~t 90-314, 80•• 9, 1'92). Co....rch i. an
ind.p.ndent frequency coordination fir.. COM••rch found that
a 20 MHz allocation would permit a .iatle microwav. effectively
to block PCS. Ev.n under I 30 MR. allocation, sp.ctrum within
a PCS allocation will be blocked more than 20 percent of the
time.
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usable spectrum to perait PCS to be d.ployed. l / In Chicago,
for esa.,l., an allocation of 20 MRa re.ults in, d.pending upon
the PCS licen••• , between 33 perc.nt and 57 percent of the area
not havin9 spectrua a.ailable for PCS.

In anotb.r .tudy, Cos Interprise. analyzed each microwave
path in San D1..0, California, and concluded that 20 or 30 MHz
allocations would rend.r PCS an impos.ibility -- 10 of the 24
inc\1Jlbent. in San Di..o are public saf.tI lic.n•••• , and even a
30 MRs allocation would be insufficient. / Other mark.ts show
similar re.ult••

Ev.n if microw••• path. can be r.located b.r priv.t.
n.vottation in the near t.rm, the ,ro_l.. of .pectrua
con,••tion will not ..,ically di••,pear. ".D a••uaiD9 th.t
each PCS lic.n... c.n relocate the tllr.. wor.t-c••• aicrow.v.
link. froa th.t Pel lic.n••• •••pactr.. block in "qb major
mark.t -- which will not be po••ibl. ia all ca••~ -- the
amount of .,.ctrua a••tlabl. for Pel u•• would incr••••, OD
a.er.,., only .li9~tly. In Lo. Aa..l •• , for 1., a 30 ...
allocation would yi.ld only an a..r ••• of 16.1 of u••abl.
spectrum ev.n aft.r the thre. wor.t-c••••icrowa•••tatioD. in
each PCS lic.n••• •••pectrum block bad relocated .nd • 20
MHz allocation would yield only 12.1 of u•••bl••,.ctrua,
on average, und.r th..... cir~t••c... Included in the••
avera,es, moreover, i. a .i,nificant ...unt of ar.a in which
there would be AQ '.-ctrua At All 1'li1.bl....n after .11
three worst-case microwave us.r. ar. r.loc.ted -- und.r • 30
MHz allocation, up to 22.9 perc.nt of the eeo,ra,hlc ar•• in
Lo. An,.le. ha. no .pectrua a.ailab1. for fC8; und.r a 20 ...
alloc.tion, up to 32.1 p.rcent of tile .re. of Lo. AD,el•• h••
no .pectrum .vailable. In Chic.to, only 1•• 2 ... of u•••bl.
spectrum, on avera,., would·be available und.r • 20 MR.

1/ ... AmericaD "r.on.l C~ :?lC.tl0"~"".!!. !p:'T:'~
AYlilability for cn.l CA•••:!"'•• !!!aU••~.-.._:;".EIoIL"L-I~__
1850-1"0 MIa with t-. 'rly.,. 0[2'1,1••'1 "CIgw...
Service (Oen. Dock.t 90-31•• ET Docket '2-1, IO• .-ber 1"2).
Data for this study w•• obt.ined from Co rcb and roc file••

i/ ... Coa EDter,ri••• , Inc., R.ply Co nt., pp. 10-11 •
Com••arch App.ndiz (Gen. Dock.t 90-314, Jan. 8, 1913).

lA/ If any of the•• lic.n.... i. a public .af.ty .ntity, or
would be entitled to remain in th. 2 GR. band for t.ChDic.l
re.lonl, or would .imply r.fu•• to move durin, tb. -tran.ition
period,· the PCS lic.n••e would be powerl••• to relocate them
and any potential spectrum ,ainl from a th.or.tical relocation
would not b. realized.
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